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ABSTRACT 
 
The research is being conducted to solve the problem of Cu
2+
 pollution in the waters, as one of the 
pollutants with the greatest amount of erosion and mining activity. This study uses marine microalgae 
Nannochloropsis salina to adsorb Cu
2+
 and reduce the concentration of these metals in the water. 
There are many ways to remove metals from water has been done. However, the reason for the use of 
N. salina caused by the cost which is cheaper, its existence in the environment is abundance, and also 
the life cycle of N. salina is shorter. Application of various concentrations of Cu
2+
 ions in Conwy 
Medium with 25%o salinity, performed on day 9
th
, when the optimum growth is achieved. Observation 
of the growth of N. salina after exposure to metal ions is done every day and the determination of Cu
2+
 
concentration in the filtrate and residue performed using atomic absorption spectrophotometer. We 
find out that the N. salina can be used as biosorbent to reduce the concentration of Cu
2+
  concentration 
in the waters with efficiency of 96.90% for 10 ppm Cu
2+
. 
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Introduction 
 
Marine waters of Indonesia needs serious attention as an indication of increased heavy metal pollution. 
In 2001, Waters Dadap, Cilincing, Demak, and Pasuruan been contaminated by Hg,and in 2002 Water 
Pasuruan has been tainted by the same metal (Siregar and Murtini, 2008).Wenno et al. (2005) reported 
that in 2003, the concentration of Pb, Cd, Cu, Cr, Ni, Zn, Mnand Fe in sea water Makassar Strait is still 
relatively low but high enough sediment. The movement of the mass of water can re-dissolving metals 
in the sediment and came into the water body. Lestari and Edward (2004) also reported that the levels 
of Hg, Pb, Cd, Cu, Zn, and Ni in Jakarta Bay has passed the threshold value, and in 2005 Kahajan 
estuary and the estuary of the Barito River is polluted by Cd and Cu; Reservoir Saguling by Pb, Cd, 
and Cu; Cirata Reservoir contaminated by Hg, as well as Jatiluhur Reservoir by Cu and Cd (Siregar 
and Murtini, 2008). In 2008, the average levels of Fe, Mn, and Co in the water of the Kuripan 
(Lampung) is relatively high and there are indications of bioaccumulation of metalsin sediments and 
Eremopyrgus eganensis (Rinawati et al., 2008; Rochyatun, 2006). 
 
Rediscover of heavy metals from industrial waste is important for society as recycling and 
conservation of essential metals (Hashim et al., 2004), but metal remediation by physico-chemical still 
expensive and not environmentally friendly. The results show that biotechnological approaches may be 
accepted as an attractive alternative in recent years (Iyer et al., 2005). Microalgae as one aquatic 
microorganisms, able to absorb and accumulate heavy metals in the body. Previous studies showed no 
interaction with microalgae Cu ions and Cu showed significant toxic effects, followed by Ni and Pb 
(Nayar et al., 2004). Chaetoceros calcitrans able to adsorb Cu 2 + ions up to a concentration of 40 
mg.L-1 at neutral pH (Hala et al., 2004). Likewise, Nannochloropsis salina capable adsorb ions Pb, 
Cd, and Zn were significantly (Tambung et al., 2007). In a multi-metal ion systems, can occur and 
antagonik synergic interaction in relation to increased growth of microalgae in marine waters 
(Gonzalez-Davila et al., 1996). 
 
One species of microalgae with a relatively rapid regeneration is N.salina, measuring 2-4 m . Based 
on the size of N. salina supposed to be very susceptible to heavy metal pollution compared to plants 
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with higher levels in the water, such as seaweed and seagrass. In cases of heavy metal pollution in the 
water, most marine organisms die, but N. salina found alive. 
 
In connection with the foregoing, Cu
2+
 biosorption studies have been conducted using N. salina, 
through the observation of growth and determination of metal concentrations that been absorbed. The 
study is expected to be one of the alternative solutions for the heavy metal pollution in marine waters. 
 
Materials and Methods 
 
Material 
 
Conwy medium with a composition as shown in Table 1, the sterile sea water, and pure cultures N. 
salina; obtained from the Institute for Fisheries Research and Development of Brackish Water 
Aquaculture (Balitbang BAP) Maros; solution HNO3 pa; H2O; aluminum foil; Whatman 42 filter paper  
The mother liquor Cu
2+ 
1000 ppm, were made by weighing 3.9216 grams and dissolve the crystals 
CuSO4.5H2O akuabides in 1000 mL volumetric flask. 
Table 1. Conwy Medium Composition 
Material Name Amount, g 
Stock A 
FeCl2. 6 H2O 1,3 
MnCl2. 4 H2O 0,36 
H3BO3 33,6 
EDTA (Na-salt) 45 
NaH2PO4. 2 H2O 20 
NaNO3 100 
Distilled water 1 L 
Stock B 
ZnCl2 2,1 
CoCl2. 6 H2O 2 
(NH4)6MoO24. 4 H2O 0,9 
CuSO4. 5 H2O 2 
Distilled water 100 mL 
Stock C 
Vitamin B12 10 
Vitamin B1 200 
Distilled water 100 L 
Stock D 
Na2SiO3. 5 H2O 4,00 g 
Distilled water 100 mL 
   Source: Fogg, 1985 
Tool 
The equipment used is the equipment at the Laboratory of Inorganic Chemistry Department of 
Chemistry Faculty Unhas, among others aerator Amara, Marienfeld hemocytometer LOT-No 4551, 
hand counter, Nikon microscopes SE, strirer magnet, All American No. autoclave. 1925X, cellulose 
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nitrate membrane Millipore 0.45 μm, atomic absorption spectrophotometer (AAS) Buck Scientific 
Model 205 VGP. 
 
Work Procedures 
 
Optimum growth of N. salina 
Sterile sea water (salinity 25% o) put in a 250 mL erlenmeyer, add 2 ml of pure culture medium 
Conwy and N. salina with initial population of around 10
5
 sel.mL
-1
. 
Volume of 200 mL erlenmeyer paid back with sterile seawater. The solution was stirred, connected to 
the aerator and covered with aluminum foil. Growth of N. salina was observed every 24 hours to 
obtain optimum growth. 
 
Exposure to Cu 
2 +
 in cultured N. salina 
After a day of optimum growth is achieved, Cu 
2 +
 ions with various concentrations of each of 10, 30, 
and 50 ppm presented in each erlenmeyer containing N. salina. Further growth was observed and the 
metal concentration in the filtrate was measured by SSA every day.  
 
Efficiency Determination of the absorbed Cu 
2 +
 
By using equation (1), absorbed metal concentrations (Cs) can be calculated. 
Concentration of absorbed Cu
2 +
, Cs, is the difference in initial concentration, Co, Cu 
2 +
 concentration 
in the filtrate, Cf. By equation (2), abssorbed efficiency (Ep) was calculated. 
Cs  =  Co – Cf          (1) 
 
   
 s
 o
          (2) 
 
Results and Discussion 
 
Optimum growth of N. salina 
Optimum growth of N. salina achieved on day 9 with a population of 19,904 sel.mL
-1
, as shown in 
Figure 1, the relationship between the growth of the population of the day. Naturally the growth of N. 
salina will decrease after the optimum growth is achieved. This is because the amount of nutrients in 
the medium began to decrease with increasing population size N. salina. The decrease in population 
was also supported by the accumulation of organic compounds from biomass dies and settles at the 
bottom of the media. 
 
Figure 1. Optimum growth curve N. salina 
 
Biomass serves as a new competitor for N. salina is still alive for dissolved oxygen and nutrients in the 
growth medium (Davila, 1995). 
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Figure 2. Growth curve N. salina after exposure to Cu
2+
 [a] 10 ppm; [b] 30 ppm, and [c] 50 ppm 
 
Exposure to different concentrations of Cu
2+
 significantly reduced growth dramatically compared to 
the control (Figure 2). This is caused by the binding of metal ions on the surface of microalgae cells 
containing a layer of fat (Darmono, 1995). The entire body surface covered by the microalgae cell 
membranes so that the potential for interaction with metal ions in water is high (Fhencel, 1988). 
Extensive surface area of cells containing various functional groups such as the N-terminus of the-
NH2, C-terminal from the group COO-, S-terminal of the-SH side chain functional groups of amino 
acid residues that have the potential as a metal binding (Chu and Hashim, 2007). 
Decline in growth appears to depend on the concentration of the metal, in which Cu 2 + with a 
concentration of 50 ppm growth inhibitory effect greater than the lower concentrations. The results of 
the determination of the concentration of absorbed Cu
2+
 on day 1 to day 5 after exposure showed a 
dominant penjerapan initial contact with the Cu
2+
 N. salina, while the next day, the curve tends 
absorption average (Figure 3). Adsorption of metal ions by the active group, takes place at the cell 
surface followed by a slow transport step into the membrane and into the cytoplasm (Chu and Hashim, 
2007). In addition, the metal ions in solution undergo a ligand-ligand equilibrium produced and 
excreted by the algae at all steps (Santana-Casianoa et al, 1995). 
 
 
Figure 3. Cu
2 + 
concentration curve that absorbed by day after exposure 
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Accumulation of some metals (such as Co, Mo, Ca, and Mg) on algae occurs through biological active 
intracellular transport. Toxic heavy metal ions to be sequestered from the cytoplasm of cells through 
three possible ways, namely: by intracellular pengkhelatan biological polymers; deposition of heavy 
metals on the surface of the cell wall, or by surface adsorption of metal ion binding by chemical 
functional groups in the cell wall (Moreno-Garrido et al, 1998). 
 
Efficiency of Cu
2 + 
absorption 
According to equation (1) the absorbed concentration of Cu
2+
  for each concentration variation 
presented in Table 2. 
 
Table 2 
The concentration of Cu 
2+
 that absorbed by N. salina and absorption efficiency 
First Concentration (ppm) 
Concentration(ppm) 
Efificiency(%) 
filtrate absorbed 
10 ppm 0,31 9,69 96,90 
30 ppm 1,39 28,61 95,37 
50 ppm 2,37 47,63 95,26 
 
Table 2 shows that the highest absorption (96.90%) occurred in the concentration of Cu
 2+
 10 ppm, 10 
ppm as the concentration of population size N. salina more. While the medium with a concentration of 
50 ppm absorption efficiencies are achieved only 95.26%. However absorption efficiency for all Cu
2+
 
concentrations showed that N. salina has a good ability to adsorb Cu
2+
 up to a concentration of 50 
ppm. 
 
Conclusion 
Optimum growth of N. salina with a population of 19,904 sel.mL-1 achieved on day 9. Cu
2+
 absorption 
showed growth inhibition N. salina which depends on the size of the metal concentration and contact 
time. N.salina can be used as biosorben Cu
2+ 
absorption with maximum efficiency reached 96.90%. 
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